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***** fSiS^M (;&**&) &ii.&-L€& • it* em 

*€&*tlfr>Ml. (&**&i£RW*fc) ^^-E£se,m^^-f:ia • ft*h»>**»4i 



ffi * 

This invention is related to an impedance matching method and circuits 
designed by this method. By adding a capacitor at the collector (drain) of a 
bipolar (field effect) transistor, a required resistance (usually 50 ohms) can be 
obtained at the base (or gate) of the bipolar (field effect) transistor due the 
feedback effect. Compared to the prior art, this method does not use inductors 
that occupy large chip area or resistors that cause large noise. 
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(J#5t) €Aft*.*M£ifc (3U£ifc) &i$.4£-t€^ » 



' msfeifc* • *£*#i&afc&2i 101 j&#m*fc***.*i**8Mft. • m 
^^^msfeife^&^ni^AS 102 ffij^A • &A&4Lmsfeiai&&^#Jal;&ii 

103 & ' *PNfigS 104 ) Ji*4i««mSfe#j&4^«*mSfe ( t!Httfl«fe) • # 

5.* t^m^s«3g- 106 ■ % T^^ii-iil*.^ ioi • st-fr 

f^tR^AI 102 ^3£^l$Ma.A 50 • 

f *>$LtiLAB%!*.BL%LM.>k 50 ^4L^r*i^E9« • t£^M~ A « > £-B 
@ >#-CKA#— Dffl • A^-J&ifij-r 'i#5t€Aft (jfc^MfctAft) 4L^RB.*t.it 
' Sifc^^AS^^>t^50^6«j^:®^^^*»^— A fflm^ ' *^»#$*. 
«Aft(*£4ft«Aft) 4^/v*&JM»—f® 50 @wml«pl201 > j-xjS&^/via^Ese,^ 
testis. 201 75iL&i£##Nft^*& . «iM^/*££***JL**MtMiiffcit 

^^Nt: • ^-h^tf*^ . *«.*Jl*«Aft*JHh*|-A* ' A 13 

*«^*m*LA-^A»w«i**ifc*tirrti#--<t3r**4f-'iB, • te&AM 

Ik*****.*. • C B4L*M^(Common-gate)iSl^^ 

(Common-base) €SS-*.ilj^ 50 **NfrA>|aUfc ' £.-f-75t8£€ Aft 207 #9- 
(transconductance) g.= 20mS » 4fc|frA>|BL&* 50 IM* (*r««»yi*Mfc€S&-ite.li^*fr 

T - 50 **#>^lMfuA D H#r^ ' ^€Aft4L 

tt***« Aft-* • **iA£*ttt^tfc***^*MMtte<l A 
J*_L4L©;f* • fl&J.— *AJS-t«*4L&Jf 0-^ (quality factor) #?FS » H*b#*S 



( Bipolar Junction Transistor or Heterojunction Bipolar Transistor ) & ( ) 

^*U£&-€&3S : &**H$ai€Aft#l&d!ii& (a*) <t&8 • ffij>fc€A 

ft&^*fe (£4fc«Ait«.A AttA*4ft • #2i€Aft>&ffl*£) A&IMIEE 



□ *bkh ( »i9ia^K^«[flWB«F * if nmrnmrnm ) 



7 



|£1 **MHfcteftT*MMfc€ AH**J*«*ki%*Ji-it«>te^«3S. 313 ( ie»% 
Q ) #€19.316 (t&*/? t ) 6<j'Mfl.^;^^t^^^ • fM£€att^'h*Ufe$**.€SS-« 

2! 19.314 (ie,^/? B *J»ttH«*311 (<B*C W )- ***M«5g:312 (*& 

4 C BC ) &&Mm® && €#L* 315 /** A - &&€>*« 315 75 &4$^£.4t4£ 

W € * K«j ' * € RQ * * fcb'fS- «J # tf- ( transconductance • 12, & 

S m )° €£-313 &€ 19- 316 -Tfeji: €&* €l& • 4k"^fe£.*T— «.€*&■>»& #.«»€ 

^^ia««j^3i3#ii:ia3i6^a^€aflt^^*^M4L€^^ia»T««W • 

£****.€* 313 (fc*C 4 )' €19.316 (ta*J« £ ) il#JN-*W^tt€S(L*315 • H 

&#*W€*3i2 (se.&c BC ) ' *at»- ' b am^ • *-€$-3i7 (ie. 

%C M ) *~€l9.318 (t&**„) ftT$m*L%&> abC M 2LR M &UT'*£mSL' 
C M =C BC (\ + g m R L ) (1) 

R Rl I SmRj. C L (2) 

" i + g m R L (i+g m R L ) 2 c bc 

^Tait.-^«^*«P«i.^4L€^317(ie.^C M ) £.€19.318 ) ' 

r B i€^3ii (t&&c B£ ) jfc*&4L#*€*'*»#^cn/if* • #*£-M^I&fflfl*i , & 

^*-€^319 (ie^C /n ) H-€I9.320 (l£*^) m^«f^€«§-' «C„A^*« 
C, =C a£ +C M (3) 



( c 



(4) 



C A-C 

*5$, (2) (4) -5T*> ' i&-gt8£€&313 (li^Q)- *«-*W*«€*»315 
* €19-316 (tL& R L ) A&#^fa1€«-312 (f£.&C flC ) #*_iMi. ' »Tfc€l9-320 
(l&^n ) #^€19.314 ) 4L^&m#.*-€l5Mt. 50 fki&) • m% 
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t#.0H*s&*#* > ' j/t&^snw?--- A>i _L - 

^Mraffl ' £-73*£'J^* 5.2/5.7GHz>fe^1fl^A^4Llf^J6(j^BI • & 

&«J&t3Ml5Mfcffl$fcMA« » teteffl^&€Afft-&-r« • 407 — 

t m 412 3^ 300 ; % 410 600 1M* : ifllLI&lfc/itflM*^**- 409 & 
3pF : i*#-<£Aft 408 — *Aflt 413 JH&AlftJ** 12. 18 *-3r«t* • **M* 
TSMC 0.35um SiGe BiCMOS • <p*/v# — t Aft 413 

^c^-€^-tPB-4Lit«fia^ • *«T**«Mirit4s.*J^m«-4LC t A^ - It* 

Jt#m!MH*««&*#Mta*M* ( ep&'t*-***) ' Aft 408 

4* 50 ifciltiali • fl&*-fc*-*Aft408 4M£Jitt**404 • 

*«Tifcj*lfr^lMfcK^*i«*-*lfrltil* 414 ^ TW**I* 410 
i&J&#rifc RM&GEBE. ■ lMfcEES&#4t i&T OJ*» zero-IF low-IF 

ffSJLT) ' T^JflBMSfctlB. 410 iij&*wifelM&lZEgiL • tpB.407 A^Ri-412 
3£-«.«A«,Sl£— • 2 • T-*«* 

404' floJJUH1s-£AJi -fcA&«* ' H*b*te£«*«&^afc£^*.--A>i.Mr«. • 

A^^K -It***** 1 *! ' JUMUlMfcAS* 5.2/5.7 GHz (*Mt$-*tS 2 i) 
SfcUJT 18-4 dB*o 17.4 dB (£-Jfc#AB| ) • ' itfc^'fg.^tll^ASW^^ 

AJMfcttEEKfEA. ( ilf" ttfMt£4t input return loss S„ ) • 

5.15 GHz 5.35 GHz 4lM fr-IB^S* -17 dB«T( * 5.725 GHz *> 5.825 

GHz 4lP«1 £4&8*-16 dB «T £t*H&ifc RMfcttC Kft&Ci&'ff ttiMt*- 

*tt*friI»*M£«*fc input return loss S 22 » -&;M8#*#& ( *J -10 dB «T ) • 

(super-heterodyne receiver) ^Tifc EM£#jGE8Z.5&>£.(S 22 );t ± # • 
jg*8- 5*. ( direct conversion or zero-IF ) t ( Low IF ) 4L>& ffl • 

5.2/ 5.7 GHz ttt&ft *t^#J & 2.79 dB 2.73 dB ( ) • «t t # Aflr*» A 7} 

^•«ft^^€A«^m*tASI^^1i!:^*a^. - 802.11a 
Sg. (WLAN) 4Li&ffl ftf » te**l*AS4L4*tM6 5 dB gp»T ' 

JU ) 4f-J&4M6'h**> -10 dB gp-»T • *tf & A** 10 dB gp^T • 0 ifc&'in^Wtfc ' 
*J4lF4L5t**I : 5.2/ 5.7 GHz 4S.»«UtAiS » &*MI#Ht& - #«l^S*t - flM/LEEK.^ 
AJL6<J*3a • ^ 5.2 GHz 5.7 GHz ^^®«a.T### ^ttlf • 
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41 International Solid State Circuit Conference t-Sbfe • ifc-f^T} t 

g - n 4 § 

graMfc^it'Hfcltafcfcl (5.2/5.7GHz-|&*MfUfc;*.tS) tt«tt-H 

4*4*4** *fc*J(5.2/ 5.7 GHz fe4M&atX8)^**&*NS*tt4m 
g ^ B**l"Jftt*«(5.2/ 5.7 GHz # «&>fe^1R.*t A SXfrA^Llt ft 

g-bffl **-*J41e**«(5.2/ 5.7 GHz fe4MAft*8)*m#£t*MX#tt#& 
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314 tlfi. 315 316 

317 f;^. 318 «ia 319 

320 f:ia 
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1. -&W.$LVLni#}&.ti*>k ' &##^&4i*&&£*€ A«##**fc ' JM3f_t- 
BZ. 8 

Be, o 

3. *>tiMMfcII&fflSfS 1 2 3g4iia.|iLE£Be.6<;«ttt^r*-»*t^«t«t>i.^.^€iS- 
50 ft* • 

: **»-**« A«***Mrt#*.-«* ; 
J.&**tft«*tt J5 — ft#« Aft » H« * — It** A«4L#* 

*ia : *B«.J5 $**«*•«*—** 

€ & flft^*^#*«6 « ^ 9 =. t is. ; n * #Lt£ $ « a «&**&/*& £ 
&M%%^%n- ' ^>^*-it*€Att^4t**fe^i5i*u>i.^.m«.4L€ia.«. • « 

; A*c»***aMML#-*;i8i ; H^^-tia 

#t«*-*sfc«A*j»*J****^-**: «*ftid& 
j. M*Kttf;«:MJ9 -~«&*b Aft # -=■ Aflt*.ft* 

*&4ai£&#j#— tfa ; Hta£— *jft*.a 

€A«4LM^»*j«ra4L*^«ia.;#*^^^J#^€A*M*i«m^^ 
3M»€&il€ffi » ^^*-J#A€A«^M*^^ia*uJ.^.m«t^«iB.'lli. » « 

50 ft* • 
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